Virus-specific CD8 T cells: activation, differentiation and memory formation.
CD8 T cells are pivotal for the control of many intracellular pathogens, and besides their role in immediate control of infections, CD8 T cells have the capacity to differentiate into long-lived antigen-independent memory CD8 T cells, at least in situations of acute and resolved infections. The population of memory cells is heterogeneous with respect to their phenotype, their anatomical localization and their functional capacities in order to afford optimal protection against secondary infections. In the past years, it has become clear that multiple in vivo parameters are involved in shaping the composition of the memory CD8 T cell population, including antigen load, duration and strength of CD8 T cell stimulation, the level of inflammation, availability of CD4 T cell help and CD8 T cell precursor frequencies. With respect to the timing when CD8 T cells are committed to become memory cells, several models have been proposed. In contrast to acute, resolved infection, the continued in vivo exposure to high levels of antigen during persistent chronic viral infection precludes the development of long-lived antigen-independent memory CD8 T cells and might even result in severe dysfunction of virus-specific CD8 T cells.